Real-time concurrent monitoring of apoptosis, cytosolic calcium, and mitochondria permeability transition for hypermulticolor high-content screening of drug-induced mitochondrial dysfunction-mediated hepatotoxicity.
A quantitative high-content screening (HCS) was suggested for the real-time monitoring of drug-induced mitochondrial dysfunction-mediated hepatotoxicity. This HCS is very advantageous in that it allows simultaneous observation of drug-induced activations of hepatotoxic pathways using hypermulticolor cellular imaging. The mitochondrial permeability transition (MPT), cytosolic calcium, and caspase-3 were selected as functional markers to verify drug-induced hepatotoxicity and were concurrently monitored in HepG2 cells in a real-time manner. Nefazodone, tolcapone, and troglitazone caused mitochondrial dysfunction and subsequent apoptotic HepG2 cell death in addition to marked cytosolic calcium increase. On the other hand, extrinsic pathway-mediated apoptotic cell death was monitored when HepG2 cells were treated with piroxicam. It was found that piroxicam-treated HepG2 cells showed apoptotic cell death without the MPT formation, while a cytosolic calcium increase was clearly observed. This finding was confirmed by the caspase-8 inhibition assay. These results demonstrated the unique potential of real-time hypermulticolor HCS to screen hepatotoxic drugs at the in vitro stage rather than the later in vivo stage based on an animal model and to ultimately reduce the probability of drug failure.